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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a bonded magnet where 
characteristic like anticorrosion is improved and imperfect characteristic 
due to oxidizing deterioration or the like in a material powder is hardly 
generated, and a manufacturing method of the bonded magnet. 
SOLUTION: Treatment agent for magnetic material, which is composed 
of a metal alkoxide containing solution, is spread on a bonded magnet 
powder particle 10, and a coating film 15b is formed. The coating film 
15b becomes a kind of organic inorganic hybrid coating film, where 
organic component originating in alkoxide is made complex with a 
metal oxide, and can impart satisfactory anticorrosion to the bonded 
magnet powder particle 1 0, even if the film is thin. By forming the 
coating film 15b on the bonded magnet powder particle 10, chemical 
stability of the powder is markedly improved, so that deterioration of 
magnetic characteristics, based on the oxidizing deterioration of the 
powder is hardly generated. 
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* notices * 

JPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] On the front face of the powder particle for bond magnets, the alkoxide of a metal system element By carrying out the coat 
of the processing agent which consists of a metal alkoxide content solution which made the organic solvent distribute a component 
including (including Si and B in the concept of : called a metal alkoxide, however a metal system element hereafter), form a coating 
coat and bond magnet powder with a coating coat is made. The manufacture approach of the bond magnet characterized by obtaining a 
bond magnet by carrying out resin bond of the bond magnet powder. 

[Claim 2] Said bond magnet powder is the manufacture approach of a bond magnet according to claim 1 that the element with the 
highest content of a magnetic phase is Fe, and rare earth is contained and it is either Nd, Pr and Sm that have the highest weight 
content among the rare earth elements to contain. 

[Claim 3] Said coating coat is the manufacture approach of the bond magnet according to claim 1 or 2 which is what raises the 
corrosion resistance of said bond magnet powder particle at least. 

[Claim 4] The manufacture approach of the bond magnet according to claim 1 to 3 which forms a wrap secondary coating coat in the 
front face of said bond magnet for the front face concerned by carrying out the coat of the processing agent which consists of a metal 
alkoxide content solution which made the organic solvent distribute the component containing the alkoxide (henceforth a metal 
alkoxide) of a metal system element further. 

[Claim 5] The manufacture approach of a bond magnet according-to claim 1 to 4 of facing forming said coating coat and/or said - 
secondary coating coat, and performing heating and desiccation after applying said processing agent. 

[Claim 6] Said metal system element contained in said metal alkoxide is the manufacture approach of the bond magnet according to 
claim 1 to 5 which is what uses as a principal component one sort chosen from Si, B, aluminum, Mg, Ti, and Zr, or two sorts or more. 
[Claim 7] The manufacture approach of the bond magnet according to claim 1 to 6 which forms said coating coat and/or said 
secondary coating coat with the sol gel process using said processing liquid. 

[Claim 8] The manufacture approach of a bond magnet according to claim 7 that the metal alkoxide by which a fluorine component is 
contained at least in the metal alkoxide content solution which constitutes this processing liquid as processing liquid for forming said 
secondary coating coat is used. 

[Claim 9] The manufacture approach of a bond magnet according to claim 7 or 8 that that by which the charge of a repellent 
containing a fluorine was included at least in the metal alkoxide content solution for forming said secondary coating coat is used. 
[Claim 10] The manufacture approach of the bond magnet according to claim 7 to 9 which one sort or two sorts or more of resinous 
principles chosen from PVA, styrene resin, silicone resin, an epoxy resin, urethane resin, and acrylic resin as the metal alkoxide 
content solution for forming said secondary coating coat contain. 

[Claim 1 1] The manufacture approach of the bond magnet according to claim 9 or 10 which said charge of a repellent and/or resinous 
principle contain in the condition of dissolving or colloid suspending, in said organic solvent. 

[Claim 12] The manufacture approach of the bond magnet according to claim 9 to 1 1 which said charge of a repellent and/or resinous 
principle contain in the shape of impalpable powder. 

[Claim 1 3] The bond magnet characterized by coming to carry out resin bond of the bond magnet powder with which the coating coat 
containing a metallic element component (however, Si and B are included in the concept of a metallic element), oxygen, and carbon 
was formed in the front face of a powder particle. 

[Claim 14] Said bond magnet powder is a bond magnet according to claim 13 the element with the highest content of a magnetic phase 
is Fe, and contains rare earth, and it is [ whose ] either Nd, Pr and Sm that have the highest weight content among the rare earth 
elements, 

[Claim 15] The bond magnet according to claim 1 3 or 14 covered with the secondary coating coat with which the front face of a bond 
magnet contained a metal system element component, and oxygen and carbon. 

[Claim 1 6] The metal system element component in said coating coat and/or said secondary coating coat is a bond magnet according 
to claim 13 to 15 which is what uses as a principal component one sort chosen from Si, B, aluminum, Mg, Ti, and Zr, or two sorts or 
more. 

[Claim 1 7] Said coating coat and/or said secondary coating coat are a bond magnet according to claim 13 to 1 6 which is a corrosion 
prevention coat to said magnetic member. 

[Claim 1 8] The bond magnet according to claim 15 to 17 with which one sort or two sorts or more of resinous principles chosen from 
the charge of a repellent containing a fluorine and/or PVA, styrene resin, silicone resin, an epoxy resin, urethane resin, and acrylic 
resin into said secondary coating coat exist with the distributed gestalt. 

[Claim 19] The manufacture approach of the bond magnet powder characterized by forming a coating coat in the front face of the 
powder particle for bond magnets by carrying out the coat of the processing agent which consists of a metal alkoxide content solution 
which made the organic solvent distribute the component containing the alkoxide (henceforth a metal alkoxide) of a metal system 
element, and obtaining bond magnet powder with a coating coat. 

[Claim 20] Bond magnet powder characterized by forming the coating coat containing a metal system element component, oxygen, 
and carbon in the front face of the powder particle for bond magnets. 



[Translation done.] 
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♦ NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 

DETAILED DESCRIPTION 

[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the manufacture approach of a bond magnet, the manufacture approach of bond 

magnet powder, a bond magnet, and bond magnet powder. 

[0002] 

[Description of the Prior Art] In recent years, high performance rare earth permanent magnet ingredients (hereafter, it is called Fe 
system rare earth magnet ingredient, and the permanent magnet member constituted by it is called Fe system rare earth magnet) which 
use Fe as a principal component, such as a Nd-Fe-B system magnet ingredient or a Sm-Fe-N system magnet ingredient, are developed, 
and since especially a Nd-Fe-B system magnet ingredient has outstanding magnetic properties, it is widely used for the motor for 
various electrical machinery and apparatus or automobiles, or the voice coil motor for computers. A Nd-Fe-B system magnet 
ingredient is divided roughly into three kinds, a sintered magnet, a hot-working magnet, and a bond magnet (resin bond magnet), by 
the process. Among these, a bond magnet grinds the quenching thin band which carries out the alloy content of the specified quantity 
by combination / dissolution back, it makes carry out the rapid solidification of the molten metal by the single rolling method etc., and 
is obtained, makes raw material magnet powder, fabricates the powder with resin binders, such as an epoxy resin or Nylon, and uses it 
as the magnet of a desired configuration. The above-mentioned magnet powder has the fine crystal grain organization where the 
Nd2Fel4B mold tetragonal intermetallic-compound phase (henceforth a 2-14-plane 1) which are main hard magnetism phases became 
below the diameter of a single domain particle, and shows high coercive force in the state of powder. Unlike a sintered magnet and a 
cold workable magnet, by needlessness, dimensional accuracy is high and such a bond magnet almost excels [ processing / after 
shaping ] in a configuration degree of freedom, and moreover, since productivity is high, it is especially used for the ring magnet for 
small motors etc. in large quantities. On the other hand, since it is easy to decompose the Sm-Fe-N system compound phase which 
bears the magnetic leading role at an elevated temperature, a Sm-Fe-N system magnet ingredient is in the situation of groping for the 
application as a bond magnet chiefly. 
[0003] 

[Problem(s) to be Solved by the Invention] By the way, when the above Fe system rare earth magnet ingredients are using Fe as the 
principal component, since comparatively many activity rare earth elements are included chemically, under the environment which 
humidity and temperature specifically tend to go up depending on an operating environment, corrosion may pose a problem. In order 
to secure the magnetic properties generally stabilized by Fe system rare earth magnet ingredient, presentation adjustment is carried out 
in many cases so that a rare earth component more superfluous than the stoichiometry of the intermetallic compound (for example, it is 
the aforementioned 2-14-plane 1) which forms a magnetic phase may be contained, and the superfluous rare earth component serves as 
a rare earth rich phase, and serves as a form which forms polyphase structure with a magnetic phase. In such a case, the local battery 
reaction between unusual appearances is also related, and it can be said that corrosion is in the situation which is easier to advance. If 
such corrosion advances, it not only leads to the performance degradation of the electronic equipment itself, such as a motor which 
uses this Fe system rare earth magnet as an excitation medium, but it may have a bad influence on a circumference circuit etc. by 
scattering of a corrosion reaction object. . .. 

[0004] Moreover, if the situation which the above corrosion tends to generate does not change a situation in a raw material powder 
phase, either, for example, powder is exposed to long duration atmospheric air (especially thing of high humidity), it will be hard 
coming to avoid the magnetic-properties fall of coercive force, a maximum energy product, etc. by powdered oxidation degradation 
etc. Moreover, rare earth magnet powder may not necessarily have good compatibility with the resinous principle used as a binder, and 
defects, such as a bias of a magnet particle and a cellular residual, might produce it. 

[0005] The technical problem of this invention is to offer the manufacture approach of the bond magnet which cannot produce the 
poor property by the oxidation degradation in a raw material powder phase etc. easily, the manufacture approach of bond magnet 
[^006]^ 3 k° nC * ma ^ net ' bonc * ma S net powder while aiming at an engine-performance improvement of corrosion resistance etc. 

[Means for Solving the Problem and its Function and Effect] In order to solve the above-mentioned technical problem, the 
manufacture approach of the bond magnet of this invention To the front face of the powder particle for bond magnets, it is the 
alkoxide (on :, however this specification which are called a metal alkoxide, hereafter) of a metal system element. By carrying out the 
coat of the processing agent which consists of a metal alkoxide content solution which made the organic solvent distribute the included 
component, form a coating coat and bond magnet powder with a coating coat is made, the concept of a metal system element - Si and 
B -- including - It is characterized by obtaining a bond magnet by carrying out resin bond of the bond magnet powder. 
[0007] As a powder particle for bond magnets, the element with the highest content of a magnetic phase is Fe, and the thing 
(henceforth Fe system rare earth bond magnet powder) containing rare earth can be illustrated, and what has the highest weight content 
can mention in more detail what is either Nd, Pr and Sm among the rare earth elements to contain. Specifically, the Nd-Fe-B system 
magnet powder (the rare earth component may be permuted by the rare earth elements of others [ part ], such as Dy and Pr, although 
Nd is a subject) of isotropy or an anisotropy, or Sm-Fe-N system magnet powder can be illustrated. 

[0008] If the coat of the processing agent which consists of a metal alkoxide content solution is carried out to the powder particle for 
bond magnets, the coating coat of the constituent (organic inorganic hybrid) which the organic component originating in a metallic 
oxide or an alkoxide compound-ized to this will be formed in the front face of a bond magnet powder particle uniformly and simple. 
And these metallic oxides or a constituent can give a characteristic function to a bond magnet. 

[0009] For example, although Fe system rare earth bond magnet powder tends to receive corrosion since it moreover contains rare 
earth by using Fe as a principal component, the chemical stability of the metallic oxide contained on a coating coat can give very good 
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corrosion resistance and rust-proofing nature to bond magnet powder also with a thin film. Therefore, the bond magnet which carried 
out resin bond of this should also be excellent in corrosion resistance or rust-proofing nature. Moreover, the volume fraction of the 
magnetic phase in the bond magnet obtained cannot decrease easily from the ability of thickness of the coating coat to form to be made 
small, either, and there is also little effect on the magnet engine performance, furthermore, if the above coating coats are formed in the 
. powder particle for bond magnets, since powdered chemical stability will be markedly alike and will improve, the magnetic-properties 
fall of coercive force, a maximum energy product, etc. based on powdered oxidation degradation stops being able to happen easily 
Moreover, since the organic component originating in an alkoxide remains in a coating coat, concordance nature (compatibility) with 
the resin part contained in a bond magnet improves, it is hard coming to generate defects, such as a bias of the magnet powder child in 
the inside of resin, and a cellular residual, and quality improves. Moreover, it is also possible to attain content reduction of joint resin, 
as a result much more high performance-ization of a bond magnet. 

[0010] Moreover, it is characterized by the bond magnet of this invention coming to carry out resin bond of the bond magnet powder 
with which the coating coat containing a metallic element component (however, Si and B are included in the concept of a metallic 
element), oxygen, and carbon was formed in the front face of the powder particle for bond magnets. The above-mentioned coating coat 
can be formed with the processing liquid which used the metal alkoxide of this invention, and it is surmised that it has organic 
inorganic hybrid construction as above-mentioned. In addition, the manufacture approach of bond magnet powder as indicated to the 
claim, and the concept of invention of bond magnet powder are extracted from the manufacture approach of the above-mentioned 
bond magnet, and the concept of invention of a bond magnet. 

[001 1] As mentioned above, even if it does not perform coating at all in the bond magnet finally obtained by forming a coating coat in 
the front face of the powder particle for bond magnets, sufficient corrosion resistance can be secured, namely, Fe system rare earth 
magnet - if it was, it had become common sense to use it conventionally, performing various corrosion prevention coating 
processings, such as electropainting, dip coating (DIP paint), spray painting, and nickel plating, but when these become unnecessary, 
the manufacturing costs and time amount of a bond magnet are reduced sharply, and a magnet can be offered cheaply. In addition, the 
metal alkoxide content solution used for coating coat formation can adjust descriptions, such as the viscosity of liquid, and a fluidity, 
freely, without changing a lot the content ratio of the coat formation component contained by controlling advance of chemical 
reactions (for example, hydrolysis and the condensation polymerization reaction of an alkoxide), such as a sol gel reaction mentioned 
later. Therefore, the coating weight of liquid [ as opposed to the powder particle for bond magnets by adjustment of the shape of the 
acidity or alkalinity ], as a result thickness adjustment are also easy. 

[0012] when on the other hand more severe corrosion resistance ability is required, a wrap secondary coating coat is formed in the 
front face of a bond magnet for the front face concerned by carrying out the coat of the processing agent which consists of a metal 
alkoxide content solution which made the organic solvent distribute the component containing the alkoxide (for Si and B to be 
hereafter included in the concept of : called a metal alkoxide, however a metal system element) of a metal system element further - it 
can **. The bond magnet covered by this with the secondary coating coat with which the front face of a bond magnet contained a 
metallic element component, and oxygen and carbon is obtained. 

[0013] According to the above-mentioned configuration, the corrosion resistance of a bond magnet can be raised further. Moreover, 
the secondary coating coat formed has the following advantages which are not in the conventional paint coat etc. First, since it differs 
and is not fundamentally accompanied by electrochemistry processing, electropainting, nickel plating, etc. become less indispensable 
[ conditioning or grasping by easy fixture like electropainting ], and since it does not energize even when using a fixture temporarily, a 
simple thing is employable. Consequently, the factor which a deficit etc. makes a coating coat produce can decrease sharply, and 
processing is not only simple, but it can form the coating coat of high quality very efficiently. Moreover, descriptions, such as the 
viscosity of liquid and a fluidity, can be freely adjusted as above-mentioned, and, as for a metal alkoxide content solution, 
membranelle thickness can also form the small coating coat of dispersion easily from things. It follows, for example, the dimension of 
a magnetic gap can be small, or also when the demand to gap dimensional accuracy etc. is severe, it can respond enough (in addition, 
when not forming a secondary coating coat, it cannot be overemphasized that such a problem stops arising essentially). 
[0014] Furthermore, formation of the above-mentioned secondary coating coat can also give shock resistance and abrasion resistance 
to a bond magnet. Thereby, the handling nature at the time of building the bond magnet after coat formation into electronic equipment, 
such as a motor, can be raised. Moreover, the water repellence originating in the compound-ized organic component can also give 
protection against dust/antifouling property to the effectiveness which prevents thru/or controls contact for the moisture in a bond 
magnet front face, and a bond magnet. Although it becomes possible to control formation of the nucleus which advances corrosion 
reaction of a bond magnet according to the antifouling operation, this brings about the indirect improvement in corrosion resistance to 
a bond magnet. Moreover, a malfunction etc. can be made hard to also attain the effectiveness of preventing the contamination drag-in 
at the time of including the member which consists of this bond magnet by mitigating adhesion of dust etc. in electronic equipment 
etc., for example, to produce in the precision mechanical equipments for computers etc. In addition, the above-mentioned effectiveness 
is [0015] which may be brought about also with the coating coat formed in the bond magnet powder particle. The organic inorganic 
hybrid construction considered to constitute the above-mentioned coating coat or the secondary coating coat can consider presenting 
the structure in which the organic molecules which constitute an organic component at least, and the inorganic atomic group like a 
metallic oxide produced by hydrolysis of an alkoxide became intricate, although it is difficult to identify correctly on atomic level 
since it is an amorphous substance-like. In this case, even if it exists [ whether a metallic element component exists in a metal simple 
substance, and ], it is a minute amount, and most will exist in the state of the cation which participated in formation of oxide etc. 
(condition with a forward valence). Moreover, it is thought that oxygen exists in the state of the condition which oxidized the metal, 
i.e., an anion. When a coat is analyzed by X-ray photoelectron spectroscopy (XPS), on these specifications, I think that the element 
with which a chemical shift is observed at the side which shows a forward valence exists in the state of a cation, and think on them that 
the element with which a chemical shift is observed at the side which shows a negative valence conversely exists in the state of an 
anion. Furthermore, "the shape of amorphous" means that it is in the condition that the diffraction peak which the halo pattern was 
observed and reflected the specific crystal structure is not observed, when it analyzes in an X-ray diffractometer. However, when 
inorganic [ of a crystalline substance ] or an organic material particle is mixed intentionally or unescapable into the coating coat (or 
secondary coating coat), the diffraction peak from the particle is removed. That is, the substrate which serves as a subject of a coat 
should just be an amorphous substance-like. 

[0016] Moreover, it is thought that a carbon component also presents the residual gestalt like an organic molecule, and even if it exists 
[ whether what exists in the state of simple substances, such as amorphous carbon, and graphite or a diamond, exists, and ], it is a 
minute amount, and most is considered to exist in the form (organic carbon) in which a certain organic association was formed, 
although a carbon atom's in this case existence gestalt is variously boiled according to that joint gestalt and changes, it contains 
organic integrated states, such as CH3- which originates, for example in the chain formation part of an alkoxide, or -CH2-, not a little. 
It can check, when whether such an integrated state is included measures a carbonaceous chemical shift in above XPS. 
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[0017] Therefore, when analysis by XPS, an X-ray diffractometer, etc. is possible for a coating coat or a secondary coating coat, it 
may be able to specify the following requirements as a configuration reflecting the description of organic inorganic hybrid 
construction. That is, this coat is formed in the shape of [ containing the metallic element component (however, Si and B are included 
in the concept of a metallic element) of a cation condition, and the oxygen and organic carbon of an anion condition 1 an amorphous 
substance. 

[0018] Next, in the manufacture approach of the bond magnet of this invention, the processing liquid for forming said coating coat or a 
secondary coating coat can be used as the soi-like constituent liquid obtained by hydrolysis of a metal system alkoxide. That is, a 
coating coat is formed with the so-called sol gel process. According to this, the coating coat of uniform thickness can be formed very 
simple, and it is possible to form uniform coating of thickness irrespective of the particle size of a bond magnet particle. In this case, a 
coating coat turns into a gel constituent coat based on that sol-like constituent. The oxide of a metallic element and/or Si will contain 
in the sol-like constituent which was made to hydrolyze such an alkoxide and was prepared, and the organic substance (carbon 
component) which originates in an alkoxide further will remain in it. Therefore, oxide and the organic substance contain also in the gel 
constituent based on that sol-like constituent, and this oxide gives high corrosion resistance to bond magnet powder or a bond magnet. 
[0019] A metal alkoxide is expressed with general formula:M-(OR) x, M expresses a metal system component and -(OR) x express the 
alkoxide component. It is desirable to use the metal with which the oxide formed in the front face of a bond magnet powder particle or 
a bond magnet becomes stability as the metal system component. As such a metal system element, what is chosen from one sort of 
transition metals besides Si, B, aluminum, and Mg or two sorts or more is employable, for example. If the metal alkoxide containing 
such a metal system component is used, the corrosion resistance, the rust-proofing nature or shock resistance, and abrasion resistance 
of a bond magnet will improve much more notably. Among these, in the viewpoint which raises corrosion resistance and rust-proofing 
nature, a more desirable component is a kind chosen from Si, B, aluminum, Mg, Ti, and Zr, or two sorts or more. Especially, Si is 
most excellent as an alkoxide component, if the stability of the oxide to generate, the stability of a sol-like constituent, etc. are taken 
into consideration. In addition, as an alkoxide using Si, a tetra-ethoxy silane (Si4 (OC2H5)) etc. can be used, for example. 
[0020] On the other hand, as an alkoxide component of a metal alkoxide, the organic alkoxide component expressed with general 
formula: -(OCnHm) I can be used, for example. In this case, it is good to permute by the hydrogen (H) component combined with 
carbon, especially concerning formation of a secondary coating coat, and for the halogen component, especially the fluorine 
component to contain. In addition, it is also possible to use what the direct fluorine component has combined with the metal. Thus, if 
the fluorine component contains in the metal alkoxide, a fluorine will be contained in the constituent compound-ized to the metallic 
oxide which constitutes a secondary coating coat, and the water repellence given to a bond magnet will improve remarkably. In 
addition, as an organic alkoxide component expressed with the above-mentioned general formula, what consists of hydrocarbon 
groups of the saturation of n=0-8, m=l-20, and 1=1-6 and partial saturation can be adopted, for example, and any are sufficient as 
configurations, such as the shape of a chain, and annular. Moreover, it is also possible for it not to be limited to especially the above- 
mentioned general formula, either, and to use a hydroxyl group, and in a metal alkoxide, functional groups, such as a methyl group, an 
ethyl group, a propyl group, butyl, a vinyl group, an acrylic radical, a phenyl group, an isocyanate radical, and an methacrylic radical, 
may exist or two or more live together independently, and it is still better also as an alkoxide of polyhydric alcohol. Namely, as for the 
atom and atomic group which are combined with the chain of an alkoxide, not only hydrogen but a halogen, the above various 
functional groups, etc. may be contained. 

[0021] In order to consider as the dispersion liquid containing at least one or more kinds of above metal alkoxides, it is possible to use 
an alcoholic system, an ether system, an ester system, a phenol system, etc. as an organic solvent, and it is good also as these mixed 
solvents. Since alcohol is a low-boiling point comparatively especially, the desiccation process is equipped with the advantage which 
can be performed in a short time. As such alcohol, a methanol, ethanol, propanol, a butanol, etc. can be used, for example. 
[0022] In addition, when making sol-like constituent liquid, it is desirable to **** the loadings of an alkoxide for the loadings of a 
solvent to about 2 - 40% of the weight 25 to 98% of the weight. Since an alkoxide may become that distribute and/or it is hard to 
dissolve in homogeneity when the loadings of a solvent are less than 25 % of the weight, the hydrolysis reaction of an alkoxide may 
stop being able to happen easily and a gel constituent may become unstable. Moreover, when the loadings of a solvent exceed 98 % of 
the weight, the case where the desiccation process which evaporates a solvent takes long duration is **. On the other hand, when the 
loadings of an alkoxide are less than 2 % of the weight, the corrosion resistance grant effectiveness may fall and the concordance 
nature to the resinous principle in the bond magnet by the organic component of an alkoxide may also fall. Moreover, if the loadings 
of an alkoxide exceed 40 % of the weight, the dispersibility to the solvent of an alkoxide and/or solubility may fall, and a gel 
constituent may become unstable. 

[0023] Furthermore, it is also possible to include the charge of a repellent containing a fluorine in the metal alkoxide content solution 
for forming a secondary coating coat at least (naturally this charge of a repellent is incorporated in a secondary coating coat). Thus, the 
surface energy of a bond magnet is reduced remarkably and the secondary coating coat formed of the processing agent in which the 
charge of a repellent containing a fluorine was included can give high water repellence. Therefore, it becomes possible to reduce 
adhesion of the moisture by the dew condensation which can give protection against dust and antifouling property to a bond magnet, 
and can serve as a nucleus of corrosion reaction, and dirt as much as possible, and the corrosion resistance of a bond magnet improves 
further. In addition, as a charge of a repellent containing a fluorine, organic fluorine compounds, such as polytetrafluoroethylene and a 
fluoride pitch (fluorination graphite), can be used, for example. 

[0024] As mentioned above, as a purpose of grants, such as water repellence, although the charge of a repellent containing a fluorine 
was added in the metal alkoxide content solution Or two or more sorts can also add. other than this » being also alike - various 
thermoplastics or thermosetting resin (rubber or an elastomer is included above) ~ one sort - For example, the resinous principle 
chosen from one sort of PVA, styrene resin, silicone resin, an epoxy resin, urethane resin, and acrylic resin or two sorts or more can be 
added (these are also incorporated in a secondary coating coat). It is possible to give high water repellence to a bond magnet like the 
above-mentioned charge of a repellent also in this case. In addition, although the charge of these repellents and/or a resinous principle 
can be contained in a metal alkoxide content solution in the solution condition melted to the solvent, or a colloidal state, it is simple to 
contain an impalpable powder-like thing by the colloidal state especially. In that case, impalpable powder particle size is [ submicron / 
below /, for example when being referred to as about 0.01-0.8 micrometers raises the charge of a repellent within the dispersibility of 
the impalpable powder to a metal alkoxide content solution, and the coat after processing, and/or the dispersibility of a resinous 
principle, ] convenient. 

[0025] Next, the thickness of the coating coat formed in a bond magnet particle is desirably good to be referred to [ 20 micrometers or 
less ] as 10 micrometers or less. If the thickness of a coating coat exceeds 20 micrometers, the relative content of a magnetic phase 
may decrease and the case of magnetic properties, for example, a **** magnet, may cause the fall of a residual magnetic flux density 
(Br) and a maximum energy product ((BH) max). In addition, the above-mentioned thickness can be taken as thickness with a 
submicron size of less than 1 micrometer depending on 5 micrometers or less and the purpose still more preferably. If the 
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aforementioned sol gel process is adopted in order to form such a thin film, it is possible to form the coat of homogeneity and thin 
thickness simple. 

[0026] On the other hand, the thickness of a secondary coating coat is preferably good to be referred to [ 50 micrometers or less ] as 20 
micrometers or less. If thickness exceeds 50 micrometers, when the case of magnetic properties, for example, a **** magnet, causes 
the fall of a residual magnetic flux density (Br) and a maximum energy product ((BH) max) or the constraint on a dimension - the 
relative content of a magnetic phase decreases and the magnitude of a magnetic gap is restricted — exists, there is a case where it 
becomes impossible to be unable to respond to this. Moreover, also when it becomes impossible to secure the shock resistance of the 
coating coat itself etc., it is. In addition, the above-mentioned thickness is good to be more preferably referred to as 1 0 micrometers or 
less, and it can also set it to 5 micrometers or less depending on the purpose. 

[0027] Moreover, the viscosity of the metal alkoxide content solution which constitutes processing liquid is good to be referred to as 
103cps or less. Since it may become difficult to form the uniform coating film if it exceeds 103cps, and also thickness becomes thick 
too much, it may become difficult to form the coating film of thickness 50 micrometers or less, for example. Therefore, it is good to 
choose a solvent suitably, for example, to use ethanol, propanol, a butanol, etc. In this case, it is good to use the thing which, if 
possible, does not make the constituent of the magnetic phase of a bond magnet complex-ize as a solvent. Moreover, it is good to 
make the loadings to the solvent of a metal alkoxide into 0.01 - 1.0 mol/1 extent, and it good to set up suitably the temperature of the 
sol liquid in the case of being immersed in about room temperature -30 degree C. 

[0028] Although it is also possible to use which catalyst of an acid or an alkali system, as for the hydrolysis catalyst in the above- 
mentioned sol gel process, it is desirable to use especially an alkali system catalyst. Moreover, especially when using an acid system 
catalyst, what does not contain a chlorine component as much as possible is desirable, and can use an aqueous ammonia solution etc. 
as an alkali system catalyst. When what contains a chlorine component as an acid system catalyst is used (for example, when the 
magnetic phase contained to a bond magnet makes Fe a subject), this chlorine component contained in a coating coat promotes the 
oxidation reaction rapidly. Therefore, in this case, if possible in the coating film formed in a bond magnet, a chlorine component does 
not exist, for example, it is good for it to make it at least less than [ 0. 1 wt% ] and the desirable infinite content near zero. In addition, it 
is desirable that 50% or more of the metal alkoxide is hydrolyzed, when raising properties, such as the above corrosion resistance. 
[0029] Moreover, alcoholic amines, such as triethanolamine and diethanolamine, etc. can be used as a stabilizer. It is good low 
temperature and to specifically make most preferably 40-400 degrees C whenever [ in the desiccation process after applying a 
processing agent on the other hand / stoving temperature / 40-300 degrees C ] into about 100-250 degrees C. In this case, it becomes 
possible for the organic component originating in an alkoxide to become easy to remain in the coating film, and to give water 
repellence much more effectively to a magnetic material. 
[0030] 

[Embodiment of the Invention] Hereafter, the example which takes the case of a Nd-Fe-B system bond magnet for an example, and 
shows it to an attached drawing explains the gestalt of operation of this invention. 

(Example 1) The magnet powder for bond magnets is first obtained by grinding the following quenching thin bands. This quenching 
thin band quenches the molten metal containing the alloy content of the specified quantity, is obtained, and that diameter of average 
crystal grain is 1 micrometer or less, and it can express a proximate composition type with RxFelOO-x-yBy. Here, R uses Nd as a 
principal component (atomic content is 50% or more in [ all ] rare earth at least), and the part is a replaceable rare earth component in 
either [ at least ] Dy or Pr, and it is 9<=x<=15 and 4<=y<=10. In addition, it is also possible to be a RxFelOO-x-y-vByMv form and to 
permute a part by the pan of Fe according to the purpose, by another metallic element (for example, Co etc.: for a class to be sufficient 
as more than one) M. In the range which does not cause the sharp fall of magnetic properties, the amount v of permutations is suitably 
set up in the about 0.1<= : v<50 range. 

[0031] By quenching from a molten metal, since the organization where the large R2Fel4B mold tetragonal intermetallic-compound 
phase (henceforth a 2-14-plane 1) became a fine crystal grain with a mean particle diameter of 1 micrometer or less is produced and 
high coercive force and a high residual magnetic flux density are shown in the condition immediately after quenching, each of 
saturation magnetic flux density and crystal magnetic anisotropics can use the above-mentioned quenching thin band as powder for 
bond magnets of high performance as it is, if this is ground to the powder of predetermined particle diameter. In addition, if the above- 
mentioned mean particle diameter exceeds 1 micrometer, since the coercive force of a thin band thru/or the square shape nature of a 
demagnetization curve will be spoiled and sufficient magnet engine performance will no longer be obtained, the mean particle 
diameter is made into the thing of the above-mentioned range, and is desirably set to 0. 1 micrometers or less still more desirably 0.5 
micrometers or less. 

[0032] Moreover, as the above mentioned permutation element M of Fe, Co can permute in v< 30. It is above-mentioned presentation 
within the limits, and by making Co contain, while the Curie temperature of a 2-14-plane 1 rises, the temperature coefficient of a 
residual magnetic flux density is improved, and also in a hot operating environment like the motor for automobiles, the quenching thin 
band for bond magnets with which stability and outstanding magnetic properties are secured can be obtained. Moreover, the chemical 
stability of a quenching thin band improves by addition of Co, and it is controlled that the bond magnet which used the thin band also 
under the environment of heat and high humidity is corroded, or magnetic properties fall. However, since the saturation magnetic flux 
density of a 2-14-plane 1 will fall and it will lead to the fall of a maximum energy product if the content exceeds 30 atom %, it is not 
desirable. In addition, the content of Co is desirably good 2.5 to 20 atom %, and to set up within the limits of 5 - 10 atom % still more 
desirably. 

[0033] Next, although it is components other than the above, the rare earth component R is a main constituent of the 2-14-plane 1 
which bears the magnetic properties which were excellent in the quenching thin band, Nd is made into a subject, and a total content is 
set as the range of 9 - 15 atom % (namely, 9<=x<=15). If the content of the rare earth component R becomes under 9 atom %, the ratio 
of the alpha-Fe phase which is a soft magnetism phase will increase, and the fall of coercive force will be caused. On the other hand, if 
15 atom % is exceeded, the ratio of the nonmagnetic phase which makes a rare earth component a subject will increase, and the fall of 
saturation magnetic flux density will be caused. Since each of these leads to the fall of a maximum energy product, the content of the 
rare earth component R is made into the thing of the above-mentioned range, and is desirably good ten to 13 atom %, and to set up 
within the limits of 1 1 - 12 atom % still more desirably. 

[0034] Moreover, a part of rare earth component R which makes Nd a subject can be permuted by Dy or Pr. By adding Dy, the 
anisotropy field of a 2- 1 4-plane 1 is raised, and the coercive force of a quenching thin band can be raised sharply. Thereby, since a 
fallen part of the coercive force in an elevated temperature is compensated when a magnet is used in the environment where 
temperature tends to rise, the hard disk drive of a computer, the motor for automobiles, etc. can obtain the magnet which is equal to 
use in a severe temperature environment. The addition can be suitably chosen within the limits of 0.1 - pentatomic %. However, since 
Dy is expensive and it causes a raw material cost rise of a magnet, it is not desirable, except that the saturation magnetic flux density 
of a 2-14-plane 1 will fall and the fall of a maximum energy product will be caused, if an addition exceeds pentatomic %. In addition, 
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although To is still more expensive than Dy, since it has an EQC or the improvement effectiveness in coercive force beyond it mostly 
with Dy, depending on the purpose, it is usable. 

[ °u 35 I2" the i )ther hand ' since Pr does not change the value of the saturation magnetic flux density and an anisotropy field so much 
when Nd in a 2-14-plane 1 is permuted, it is also possible to permute the whole quantity by Pr depending on the considerable amount 
of Nd component of a quenching thin band and the case, but the separation rare earth of Pr is more expensive than that of Nd and 
combination in the form of the separation rare earth is not desirable in order to cause the rise of raw material cost. However, since raw 
material cost can be reduced if the separation extract of the Pr is carried out with Nd in the separation purification process of a rare 
earth raw material, and these are blended in the form of didym (for example, didym metal), since the didym which is the non- 
dissociating rare earth of Nd and Pr is cheaper than the separation rare earth of Nd and Pr, it is convenient. In this case, the content of 
Pr in the quenching thin band finally obtained will become settled with Pr content ratio in the didym used 

[0036] In addition, although it is desirable not to contribute to the rise of an energy product, or not to reduce this conversely, and not to 
contain as much as possible as for each rare earth elements except having described above, even if what the total amount mixes 
unescapable by within the limits below 1 atom % with rare earth components, such as Above Nd, Dy, and Pr, for example contains, it 
does not interfere. K 

[0037] Next B is the indispensable constituent of a 2-14-plane 1 like the rare earth component R, and the content is set up within the 
limits of 4 - 10 atom % (namely, 4<=y<=10). If the Nd2Fel7 type phase of soft magnetism will generate, the fall of coercive force will 
be caused, if the content of B becomes under 4 atom %, and a content exceeds 10 atom %, a nonmagnetic NdFe4 B4 type phase will 
generate and saturation magnetic flux density will fall. Since it is connected with reducing a maximum energy product in any case, let 
B content be the thing of the above-mentioned range. The content of B is desirably good four to 8 atom %, and to set up within the 
limits of 5 - 7 atom % still more desirably. 

[0038] Fe bears the principal part of the big saturation magnetization as an indispensable constituent of a 2-14-plane 1. 
[0039] | Such a quenching thin band can be ground so that the mean particle diameter may be set to 500 micrometers or less, and it can 
be used as the powder for bond magnets. And it can consider as a bond magnet by forming a coating coat in the powder as below- 
mentioned, and combining with it with resin, such as an epoxy resin, phenol resin, and Nylon, further. Here, since distribution of the 
magnet [ be / it / 500 micrometers or more ] powder in a bond magnet and resin becomes uneven and the mean particle diameter of the 
above-mentioned bond magnet powder becomes the cause which produces dispersion in surface magnetic-flux distribution of a bond 
magnet, let mean particle diameter be the following [ the above ]. On the other hand, since the flow nature of magnet powder will fall, 
the smooth restoration to the metal mold will become difficult and the fall of productivity will be caused when manufacturing a bond 
magnet, for example with compression molding if mean particle diameter becomes fine too much, it is set up more than predetermined 
mean particle diameter. In addition, the mean particle diameter of magnet powder is desirably good to set [ 50-400-micrometer ] up 
within the limits of 100-300 micrometers still more desirably. 

[0040] Hereafter, the manufacture approach of the quenching thin band for bond magnets, the bond magnet powder using it, and a 
bond magnet is explained. First, the alloy content of the specified quantity is blended and then the alloy content is dissolved in 
predetermined ambient atmospheres, such as an inert gas ambient atmosphere or a vacuum ambient atmosphere. The alloy content 
blended may blend each component independently, or may blend it in the form of hardeners, such as a Nd-Fe alloy and ferroboron, or 
any are sufficient as it. Moreover, the dissolution can use the well-known dissolutions approach, such as for example, the RF induction 
dissolution and the arc dissolution. 

[0041] Next, as shown in drawing 1 (a), the quenching thin band of the shape of thin band-like one thru/or a flake is manufactured by 
carrying out the rapid solidification of the molten metal. Inert gas ambient atmospheres, such as an argon, are used, and the ambient 
atmosphere of quenching begins the single rolling method (it is the approach shown in drawing 1 (a)) as the approach of quenching, 
and can apply various approaches, such as the congruence rolling method, the Sprat quenching method, a centrifugal quenching 
method, and the gas atomizing method. It is easy, and the cooling effectiveness of a molten metal is high, and it is [ among these / 
especially the single rolling method has homogeneous adjustment of the cooling rate by roll peripheral speed and ] suitable for it for 
mass-producing the quenching thin band of high performance. In this case, it is desirable to make roll peripheral speed desirable in 10- 
30m/second a second 5-35m /, when obtaining the quenching thin band which has detailed and uniform crystal grain and was excellent 
in magnetic properties. 

[0042] By the well-known grinding approach of using a stamp mill, a feather mill, a disc mill, etc., the obtained quenching thin band is 
ground so that it may become the above-mentioned mean particle diameter, and let it be the powder for bond magnets. In addition, as 
shown in drawing 1 (b), after carrying out coarse grinding, two steps (or multistage story beyond it) pulverized further may grind. In 
addition, the particle size regulation of the powder after grinding is suitably carried out by a mesh etc., and it is desirable to carry out 
grain refining. 

[0043] Here, the grinding front stirrup can heat-treat after grinding the quenching thin band obtained by the above-mentioned rapid 
solidification m a 400-1000-degree C temperature requirement. The thin band immediately after quenching may produce the 
amorphous section for near the contact section for example, with a quenching roll etc. into the part to which a cooling rate becomes 
large especially. This amorphous section is soft magnetism and may cause coercive force, the square shape nature of a 
demagnetization curve, the fall of an energy product, etc. Then, by performing the above-mentioned heat treatment to a quenching thin 
band, the above-mentioned amorphous section produced immediately after quenching can be crystallized, and the fall of an energy 
product etc. can be prevented. When heat treatment temperature is lower than 400 degrees C, crystallization of the above-mentioned 
amorphous section does not progress enough, and above-mentioned effectiveness is not acquired enough. On the other hand, if heat 
treatment temperature exceeds 1000 degrees C, crystal grain will grow and make it big and rough, and coercive force thru/or an energy 
product will fall on the contrary. Therefore, heat treatment temperature is set up within the limits of above-mentioned, and is desirably 
set up within the limits of 600-700 degrees C still more desirably 500-800 degrees C. 

[0044] As shown in drawing 2 (a), it is immersed into the processing agent 30 which consists of a metal alkoxide content solution 
which already explained the obtained powder 10 in detail. After evaporating the solvent of a processing agent as it is, without pulling 
up powder 1 0 from this processing agent, or pulling up, the bond magnet powder 1 5 with which that front face was covered with 
coating coat 15b is obtained by heating at about 150-250 degrees C, and drying them, using the powder particle 10 as particle body 
1 5a. And as shown in drawing 2 (c), a bond magnet is obtained by joining together by resin 16. Drawing 6 is the flow chart showing 
an example of the coating process by the sol gel process. First, distributed mixing of the specified quantity is carried out for the metal 
alkoxide (this example tetraethyl orthochromatic silicate (Si-(OC2H5) 4)) of the specified quantity (for example, 0.05 mols) into 
ethano (this example 50ml) as an organic solvent. After agitating this mixed liquor (metal alkoxide content solution), a stabilizer (for 
example, triethanolamine) is added suitably, a hydrolysis catalyst (this example l%NH40Haq4 ml) is added further gradually, and the 
rnnin processin S a g ent 30 is obtained by carrying out predetermined time (for example, 1 hour) churning at a room temperature. 
[0045] It is guessed that coating coat 15b formed as mentioned above is what has structure as typically shown in drawing 7 (a) (it does 
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not mean having restrictively the specific structure which shows a molecular formula typically in this Fig., and this molecular formula 
shows). That is, it is thought that it has the hybrid structure in which the inorganic atomic group 3 (in the case of this example Si02, 
Ti02, or Zr02) like a metallic oxide originating in the metal system component of a metal alkoxide and the organic molecules 2 
originating in an alkoxide component (carbon component: CnHm etc.) were intermingled. Moreover, what remains in the state of a 
metal alkoxide, without hydrolyzing completely may be contained. If such a coat is analyzed by X-ray photoelectron spectroscopy 
(XPS), a metal system component will be detected as a cation component of which a chemical shift is observed at the side which 
mainly shows a forward valence, and oxygen will be detected as an anion component of which a chemical shift is observed at the side 
which shows a negative valence conversely. Moreover, corresponding to the residual gestalt like an organic molecule, forming organic 
integrated states, such as CH3- or -CH2-, can check a carbon component by XPS analysis. Furthermore, if it analyzes in an X-ray 
diffractometer to a coat, it can check that it is in the amorphous-like condition that the diffraction peak which the halo pattern was 
observed and reflected the specific crystal structure is not observed. 

[0046] By forming the above coating coats 1 5, the inorganic atomic group 3 plays the role which gives corrosion resistance and rust- 
proofing nature (or shock resistance and abrasion resistance) to the powder particle 10. Moreover, the effectiveness of organic 
molecules 2 having high compatibility with the resinous principle in a bond magnet, for example, carrying out homogeneity 
distribution of the magnet powder, or reducing the defect of air bubbles etc. is also produced. In addition, in order to make an organic 
component 2 remain in a coating coat, it is desirable to compare the stoving processing temperature at the time of coating with a sol 
gel process, and to perform it at about 150-250-degree C low temperature as mentioned above. This temperature requirement is 
convenient also at the point of being hard to produce the fall of the magnetic properties of a Nd-Fe-B system magnet. 
[0047] As shown in drawing 3 (a), the powder 15 for bond magnets obtained by the above approach is mixed with a resinous principle 
11, and a bond magnet is manufactured pressing or by carrying out injection molding. When based on pressing, the thermosetting resin 
of the shape of powder, such as an epoxy resin, is pressed into the above-mentioned magnet powder with about two 5-10 t/cm 
welding pressure by the specified quantity, for example, press forming by metal mold (a sign 15 is a core for forming a centrum in a 
Plastic solid) with [ as it mixed about 1 to 5% of the weight, for example, was shown in drawing 3 (b) ] a die 1 4 and punch 1 2 and 1 3 
etc. By heating the acquired Plastic solid after shaping to predetermined about temperature, for example, 80-180 degrees C, resin is 
stiffened and the bond magnet 2 1 is obtained. In addition, heating for resin hardening may be performed during the above-mentioned 
pressing. According to this approach, the consistency of the magnet powder in the bond magnet obtained can be made high, and it is 
suitable for manufacturing the high performance ring magnet for small motors etc. 

[0048] the case where it is based on injection molding on the other hand — first ~ thermoplastics, such as Nylon, - magnet powder — 
receiving - a little more amounts than the case of compression molding - for example, it adds about 10 to 30% of the weight, this is 
kneaded, and the compound for shaping is produced. And as shown in drawing 3 (c), the. bond magnet 21 of a desired configuration is 
obtained by carrying out heating softening of this compound, and carrying out injection molding of this to cavity 25a of metal mold 15 
using a predetermined making machine. Although it is based on compression molding since the bond magnet obtained by this 
approach has a little low magnet powder consistency, there is an advantage which can manufacture the magnet of a various and 
complicated configuration easily, and attached components, such as a motor spindle, can also really be fabricated with the above- 
mentioned compound (insert molding). In addition, drawing 3 (c) shows the ring-like bond magnet obtained by the above approaches. 
Radial magnetization is carried out, for example and this ring-like magnet is used as a motor rotor or a stator. 
[0049] the above-mentioned bond magnet -- constant temperature — when it inserts into a constant humidity chamber and is left on 
condition that RH 80 degree-Cx95% for 500 hours, it is based on viewing - rusting — etc. — generating was not seen and the fall of 
magnetic properties was not seen, either. Rusting generating was accepted, when replaced the hydrolysis catalyst with NH40Haq 1 %, 
the processing agent was similarly prepared 0. 1% as an object for a comparison on the other hand using 4ml of hydrochloric acids, the 
bond magnet was produced using the bond magnet powder which carried out the coat of this and the same trial was performed. 
[0050] In addition, after setting the isotropic above magnet powder between heat and processing it, anisotropic-magnet powder can 
also be obtained by the approach of grinding this. In this case, after forming a coating coat in this anisotropic-magnet powder, if it is 
made to carry out orientation shaping in a field, an anisotropic magnet can be obtained. ./ 

[005 1 ] Next, as shown in drawing 4 , the bond magnet 21 obtained as mentioned above can form a secondary coating coat in the front 
face by carrying out the coat of the same processing agent 30 as the above. As the method of application to the bond magnet 21 of the 
processing agent 30, as shown in drawing 4 (a), the approach of carrying out spray spraying besides [.which is immersed into the 
processing agent 30 and pulls up the bond magnet 21 ] an approach etc. can carry out various adoption, for example. Furthermore, as 
shown in drawing 4 (b), the approach a wall puts in the bond magnet 21 into the barrel 3 1 constituted by and rotates this in 
processing liquid 30 by motor 32 grade is convenient to apply to many bond magnets 21 at once at homogeneity. 
[0052] The bond magnet which applied the processing agent 30 as mentioned above For example, after making the amount of residual 
solvent evaporate to some extent at a room temperature, as shown in drawing 5 (a) By carrying out temperature up desiccation in a 
dryer Fl , or drying by blasting of hot blast HW, as shown in drawing 5 (c), the bond magnet 25 with which secondary coating coat 
25b was formed all over the is obtained, using the bond magnet before coating as body 25a. The structure of this secondary coating 
coat 25b is also considered to be a thing as shown in drawing 7 (a) like the coating coat 1 5 formed in the powder particle 1 0 of 
drawing 2 . 

[0053] By forming secondary coating coat 25b, the bond magnet 25 becomes what was further excellent in corrosion resistance or 
rust-proofing nature. Moreover, coat 25b has high compatibility with the resinous principle in a bond magnet, and its adhesion force of 
a coat is also high. Furthermore, secondary coating coat 25b can also give shock resistance and abrasion resistance to the bond magnet 
25, and can also give water repellence, as a result protection-against-dust nature and antifouling property depending on the 
configuration of the organic molecules in a coat. 

[0054] Moreover, in secondary coating coat 25b, it is possible to also make a resinous principle compoundf distribution and ]-ize. The 
processing agent 30 in this case can be prepared as follows, for example. That is, distributed mixing of the specified quantity is carried 
out for the metal alkoxide (this example tetraethyl orthochromatic silicate (Si-(OC2H5) 4)) of the specified quantity (for example, 0.05 
mols) into ethanol (this example 20ml) as an organic solvent. After agitating this mixed liquor (metal alkoxide content solution), a 
stabilizer (for example, triethanolamine) is added suitably and a hydrolysis catalyst (this example l%NH40Haq4 ml) is added further 
gradually. After mixing the liquid which blended the liquefied (un-hardening) resin (1 .0g of silicone resin [ This example ] with a 
viscosity of lOOOcps) of the specified quantity with the solvent (this example ethylbenzene 30ml) of the continuing specified quantity 
in the above-mentioned metal alkoxide content solution, the sol-like processing agent 30 is obtained by carrying out predetermined 
time (for example, 1 hour) churning at a room temperature. 

[0055] Thereby, as shown in drawing 7 (b), the coating coat with which the resinous principle 5 was distributed and mixed by 
homogeneity is obtained. It is possible to be able to reduce the surface energy of for example, a coating coat, and to give high water 
repellence by addition of such resin. Therefore, it becomes possible to reduce adhesion of the moisture by the dew condensation which 
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can give protection-agamst-dust nature and antifouling property to a bond magnet, and can serve as a nucleus of corrosion reaction, 
and dirt as much as possible, and the corrosion resistance of a bond magnet and rust-proofing nature improve further as a result. 
[0056] (Example 2) The specimen of the various following bond magnets was produced. 

- Specimen A : after adding 0.05 mols (Si4 (OC2H5)) of tetra-ethoxy silanes to 50ml ethanol and carrying out the churning 
dissolution, 4ml of ammonium hydroxide water solutions was added 0.1%, the hydrolysis condensation polymerization reaction was 
performed, and Solution X was obtained. On the other hand, after adding 0.01 mols (C2H3Si3 (OC2H5)) of vinyltriethoxysilane to 
50ml ethanol and carrying out the churning dissolution, processing agent ** for coatings was obtained by producing separately the 
solution Y which added 4ml of ammonium hydroxide water solutions 0. 1 %, and performed the hydrolysis condensation 
polymerization reaction, and adding and agitating this in the aforementioned solution X. It considered as bond magnet powder with a 
coating coat by drying the powder for Nd-Fe-B system bond magnets (isotropic quenching bond magnet powder made from General 
Mortors) at 150 degrees C after immersion / raising to this processing agent ** for 15 minutes. Subsequently, the ring-like bond 
magnet of the pressing mold combined with the epoxy resin was produced using the bond magnet powder. And predetermined time 
immersion of the bond magnet was carried out at the same processing agent ** as the above, after making a processing agent 
permeate, it pulled up, and this was dried at 150 degrees C for 15 minutes, and the bond magnet with a coating coat was obtained. 

- specimen B:xylene 50ml - lOg of polystyrene resin was added to inside, and processing agent ** for 4g addition and coatings which 
it agitated [ coatings ] and made styrene resin compound-ize was obtained for benzyl triethoxysilane (C6H5Si (OC2H5)3) in the 
solution which carried out the churning dissolution at the room temperature for about 1 hour. The bond magnet with a coating coat was 
obtained at the same process as Specimen A except having replaced with and used this processing agent ** for processing agent **. 

- Tetra-ethoxy silane 10.4g, benzyl triethoxysilane 2.5g, and methyl triethoxysilane (CH3Si3 (OC2H5)) 2.5g were added to specimen 
C:n-butanol 50mi, churning mixing was carried out, 6ml added, the ammonia 0.05% water solution made to dissolve polyvinyl alcohol 
(PVA) in this solution beforehand was agitated, and processing agent ** for coatings was obtained. The bond magnet with a coating 
coat was obtained at the same process as Specimen A except having replaced with and used this processing agent ** for processing 
agent ** In addition, the bond magnet which does not perform coating in any of powder and a finished product as a specimen for a 
comparison was also prepared. 

[0057] Although rust was generated on the whole surface at the specimen for a comparison when it was immersed in tap water and the 
above-mentioned specimen was left in the 25-degree C thermostatic chamber for 24 hours, abnormalities were seen for no specimen 
A-C. moreover, each specimen - the constant temperature of 80 degree-Cx95%RH - when it was left in the constant humidity 
chamber, as for the specimen for a comparison, generating of rust was seen 24 hours after, but abnormalities were not seen even if 
each specimen A-C passed till 500 hours. ----- - 

[0058] As mentioned above, although the example of this invention was explained taking the case of the Nd-Fe-B system bond 
magnet, the magnetic material set as the application object of this invention is not restricted to this, and can be similarly applied to a 
Sm-Fe-N system bond magnet (for example, thing using the magnet powder of the Th2Znl 7 mold structure indicated by JP,9- 
190909,Aetc.)etc. 

[Translation done.] 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] The process explanatory view showing an example of the manufacture approach of a bond magnet. 

Prawing 2] The mimetic diagram showing an example of the cross-section structure of the process explanatory view following 

drawing 1 , and a bond magnet. 

Prawing 3] The process explanatory view following drawing 2 . 

Prawing 4] The mimetic diagram showing with a modification the process which applies a processing agent to the obtained bond 
magnet. 

prawing 5] The mimetic diagram showing the desiccation process for forming a coating coat and its modification, and the cross- 
section structure of a bond magnet with a coating coat. 

Prawing 6] Drawing having shown typically how to coat a permanent magnet member with the processing agent of this invention. 

Prawing 7] Drawing having shown the structure of the molecular level of a coating coat typically with the modification. 

Pescription of Notations] 

1 5 Bond Magnet Powder Particle 

1 5b Coating coat 

21 25 Bond magnet _ 
25b Secondary coating coat 



[Translation done.] 
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[0 0 3 2] B?TiE Lfc F e G>8&teKM t Lt 

li. v < 3 o t c o l: J: U ISt -5 c t ^7? # 

So ±.U%&J&mm&\-Q C o S*»*#5ci:iz«fe y , 2 

-1 4-naa>*o.y— aa36«±#-r*tttizaH» 
*eaa)a««*#**s*u smmi*— *a>«£5£ 

«« * 5 7p > KttSffl ft A** 6 C At-c # 4 0 50 



*fc* cocoaajicj:yft*aHffa>ft*ttSEtt3b<fii± 
5 A<ig^ s tut y K9iwtt3&<fiT l fc y -r 4 - 1 *<«ih 

S?4i5« LfrLfcjb<£. t©4*itf3 Ojf^-%£S*. 
4 4: 2-1 4-l«(Dtt»«**K3&««TL; 

[00 3 3] ±E»n©*»'Cfc«^ »±»* 

» R lift*»*fl)f ftfeiftftttf fi ? 2-14-18 

xSl 5) p ft±Hflt»R(D4*J[lA<9lH^:%*»|Zft 

t<Dt£tl % M£L<!*1 0-1 3^%, 

L < (4 1 i-i 2K^%a>8EHrt-eK2-r*(DA<cfct^. 

[00 3 4] NdS±(*t-r*»±aJi6»RO- 

-f^ci^ci^y. 2-1 4- i«a>ii^tta*A<ftto6 

*u ft^aiWroftaAS^ttlwifiii^ii-SctA^t?* 
H^%^S^4i: 2- 1 4- lffi(DftSiat*?6ff3Ei<ffiT 

L> e TbteDy«fcyt,*"&|zKffl-efc<&j&^ Dy 

[00 3 5]-*. Prfj2-14-H8^Nd^l 

p r a>»«ft±i4N d(Df ftj: u tM-e 

fey. *(&#»»±0>ra-e(Dffi£l4K#3X h(7)±#$- 
*B<fcA»*L<ttl^. L^L^^t)^ Prf4«±JSIR 

NddiP rOSf»)8«±t*fc-&vyAliN d&T/P r 0> 
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[0 0 3 6] ftfc\ ±&Ltz£L9V<D5k±m7tm&. L^*f 

[0 0 3 7] &\Z % BI4. »±BM#R£H«l::2- 1 
K^WCDKBfl- Cr3fe3b*»4<y^1 O) VS&itl 10 

2 Fei? S«3b<±fiELT«at*©«T*ffl#. #*rs 
AM 0K^:%se*.£i#«tt<z>N d F e 4 B 4 ffiffitf 

^MI4±IE©ac7)£<D<t:£;h<i>o B^#^g[±. M^L 

<I44-8J^%\ SSlza*L<fi5~7K^%(DiS 
[0 0 3 8] Fe(4. 2 - 1 4 - 1 ffi(D&91ftj£j£ft£: ' 

[0 0 3 9] za><fc5ftfltfMMSf4. -t-CDspSHftT-SA* 
500/wmJ5lTt3&SJ:3 L T > KBCffl ft* 

<t~r^c t*<T?#^o fit, -ta)ft*icaiaa)5iy=i 

*y. 3t?>K«5t-r4dfc*«T?#-&o ±IBtP 

> K^5ft*0¥^«a^gA« 5 O 0 ji m'filJfC fc<g> £ . 

»«»icj:y3i?>Ka5««a-r4»^ at^ft^oss 

*itt#(BTU f(304lAfl)xA- Xft3£«J&<Bitl::ft 
y**tt0)ftT*5l#fiC-r<D-C. 0T3gG>¥S)©&&-t 
irKSStL^o ft fc. at5ft*(7)^JSaTSI4. M£L 

< 145 0-4 0 O flnru 6lza*L<f4l 0 0-30 
[0 0 4 0] KBSAl&AJV** -ttlSffll^ 

#x*B«fc*lM4Jtffi»BJM?. BfjE®#BK*-C* 
fc. ;§Sf4. ffl*l2M3fcBWSIB« 7— £3ME«4M9] 

[004 1] 11 (a) \Ztt£o\Z. ^rCD^m 

£fcMHII$1*&C£:l::J;y % P£^ttftl>L:7 L— <7tf 
0>&#»S$#§gat£;h,5 o *;%0>8BSU4«*.tf7;U=f 



14. ^Q-;ui£ (Si ( a ) iz^-r^sfe-efcs) 

PH^I^5~3 5m/&\ a£L<!4lO~3 

[0042] »&*Lfc«i*aiKi4. x^>rf = ;u. 

y. iffaro^isaT-stfticfc^icftwstL. *>Ka 

ftfc\ d3 1 (b) d^-r^K. ft 
±a>£spg) izj:yft»Sfror4,j:L^ ftfc. ft»& 

a>ft*i4. as> ^->i*icj:y»a[LTftjsBa-r-& 

[0 0 4 3] ±IE3Bl5ftaHI=:J:y»64x*ft5% 
»*I4. *(D»5ttJXI4»*«lC4 0 0-1 0 0 0°C<D 

aseBicfeL^r»ffl3a-r4ci:*<-e#« 0 annta© 

SMS 14. fl^l4«i»n— ;ut(D»JttfflWifi*, ftttaa 

-o)*ajiffli4«katt-efcy. «a*. M^iicoftM 

CIT?. «L»»WI=i»L±E»ffla*fr5^tlz«*:y. ft 

ffls»a*<4oo°Ccfcyffii^«^[4. lEMisoe 
*^»fflaiaaA5i 00 otss^t, &a&ft<j£5 

U T ft*{b L . * ft t ^ Li* ;U^— 81 *<SJ -o X (ST. " • 

t^o aot, »«iaaafti4Jta<z>eBrt^»s$*i. 

L < (4 5 O 0 - 8 6 0 °C. £ & izM^ L < 14 6 0 0 
[0044] 12 (a) |r^-ri5lZ. ^t>*Lfcft*1 

0(4. -r-ei3KL<HMLfc*B7;Ua + ->K« : *»?S 
A^6ft4ffi3l*|3 o*izaai*ix-&. CCD«kaftlA^6ft 

*aa*KDSJtSaS**-a:fc» % 1 50-250 e ceg 
*{*1 5 atlt, *©»Itf3-f-f>yitll1 5 b 

I^H3b4xfc*>Ka5ft*1 5 3&<»&*l4. f Lt, B 

2 (c) ic^f«t5f3 % gfflii (ti^ct 

y. ?P>Ka53&<fi&tL«. HI6I4. 7^4r;i/f£l=J:« 

3— ir-f >^xao— fl^gsf 3S*iH"efe*o 

tt»«tLtx*y- ;u (*Slt£^jT*(45 Om l ) * 

(3. RFr^M «5H^.I40. 0 5 mo I) 0tl7;i/3 + y 
K (*^J60DT*f4«x h7Xf;^Vv.'J^- h (Si 
-(OC2Hs)4) ) &R)fr^fl:^^tfe;1^-r^o Z<OM 
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ffl («*tf. h ! Jx^y-;i7S» £>§JJDL. 4*lc 
*D*^S&$S (^^ife^-eii 1%NhUOHaq4m 

m#? & z t iccfc y ^uttofflji* 3 o ^>n^o 

[004 5] ±IS0)£5lcLTJ&j££;ft&:3— 

ttBi 5bl±. fl*(iB7 (a) irSSMI^-Tcfc^^ 

i 02 . Ti02 &&IM4Z r Oz ) 7;U=l^ri/ K 

fey 5 5. C0)cfc5ftttK*x«3t« : F-»*a (XP 

«»^waaB»m=»i6Lr. ch 3 - 

[0 0 4 6] ±S5(0J:5fc=l — T^-f 5^fit 
1"5C<!:lCj:y. *«R^H 3 tt»5K*ft^- 1 OIZ^LT 30 

Hfg^tt^K6^l14 (&4iMi»«Sltt-V>iH*R1i) £tt 

&ts:«£Sfc-r D get. frm^aztoicr/FBts 
»»*«frfc y »»*o>*B*«*r c 4* 

sass:*8i&3ias$. «*.±Ba>«fc5i-i 5o~2 5o°c 

d - F 8 -BSBEOBRftltOfiTS 4 tic < t 
l*5j&-l?fc»»*'T?&5 Q 40* 

[0 0 4 7] 13 (a) [ZTjk-TXoiZ^ yL±<Djjmz& 

U aE*»Xf4«tfflfit^-r4ZtlcJ:y7R>K»53b< 

X7K**>»B«©»*«a)J»BfcitiBI|*fifft*. MX. 
IS 1 ~5M%fij£?1^u «*_I*B3 (b) fz^-Tcfc 

2v 1 4^i//<>^ i 2, i 3 ^^Ltz^m m 

■SH 5 14. ja^(*lz*ffiffl*»J*-r*fctf>0)a7-efc 
5) l=«fc*^UX*^*fZcfcy. «*Ltf5~l O t/c 



«2*£Br£S8* m?LiZ8 0~ 1 8 0 o Cgg|C^f^-T5 

Cfcl:J:y*IltafcSl*, *'>KBE2lt#4. ft 
fc\ «B«fl:a>fcAt><D»]»l4* ±EttEE*»+lzfT-DT 

[0 0 4 8] mih&mizjLzm^it* *-*\ *--r 

P>«B*a>*RTBtt»B*«5»*|c»L. SIBAB 
cDS^-cfcy^^^B. fl*.l£l 0-3 0ll%Igg 

£0 f LT, S3 (c) ic^-Tcfc^ic. 
K*inBrtJrtfc4-H\ Hr3E0)*»Bt«l^T*H 1 5<z>*- 

*e4--r 2 5 aizctissta^-r^ctirj: y % rjtm 

0)Btta)3ff> KBS2 1 ^^5ti<7)-efe5o zcD^fc 

$t*»«a)»5*saizBa-e#5«A*<fcy. 

Xtf> hVU*<&f*B»S : £±E:a Kt t fclz- 

tt&B. Of>-tf— hX») -T5C(t^-e^5o ft is* H. 
3 (c) 14. ±E0)J:5<t*ar=J:y»6ftfcg>y« 

[0 0 4 9] ±E*> KBEt, 1l;^tl?lffl*(3^A 

L. 8 Otx 9 5%RHOftttlZT5 O OBBBttlLfc 
iM^1%NH4 0Haq!Cft^, 0. 1%M4m 

i^To/zd:3 6, «t/0)*i£A<B«>e)*ifc. 
[0 0 5 0] fcfc\ ±Efl>*3ft**tt«5»5fet»M 

[0051] S4|r^-rcfc5lw. ±IficDcfc5l3L 
t*6s|ifc#>KB5 2ltt, ttTE^:@flla>ffi3SA9 3 0 

2i^©l*»4iLrtt, ^J^IS. ^4 (a) ic^-r 
#>KB5 2 1 «Aaffl3 0*lcSSLT§l* 

-JSiri^— l=B*tm*fcl*»ftl=l*. 14 (b) (3^ 

-Tcfc^ic. Bffl3&<aa[afz«fiKs*Lfc/<uju3 i 4«ic^> 
kie2isa^ -ti*^— * 3 2^iCcfey«aajS3 

[0 0 5 2] ±EO)«fc3lCLT«B31»|3 OSBffiLfc* 
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$1±tz&:. 15 (a) IZ^-Tct SiigF1*T'# 
ICcfcU. 15 (c) ICTF-f ^-^O^fjCDTp 

17 (a) lZtt£ote&<D\zf£-z>T^Z>t%7L£> 

tl&o 10 

[0 0 5 3] X&a— ^r-f >^&^2 5 bS-J^jS-T^Z 

tlz^y. tK> KIi2 5l^:»lS^1i^I»flttlz^^T 

* ^ICgtLtci^^^^o £fc. &M2 5bld\ 7f?>K 
^+(7)^81^ <t(D^1l^<. feMCO^^^l^^ 

£bf^ -^=i— >^'SI2 5 b(±. KB 

5 2 5 IC^gft-^Sm^tt £ ^ ft** £ C <h tfX* # . 
[0 0 5 4] -;^=i— ^-f >^^2 5 b*[C 

l± 2 0 m I ) tplZ^ RffSfi (#l*J£0. 0 5m o I ) CD 

y<r-Msi-(oc£HB)4) ) s^a^^it^ 

*iDL. * lwjto7K»»»jK (*^1&mvi*l %NH4 

OHaq4ml) £&*fcaQ;L£ 0 8|L>r £>F5r£:ltf>5t 

IK (*HJE«-Cttx^;uK>if>3 0m I ) iz. RlrSfi: 30 

cDiStt (*«<b)" mm (*stts«T-f*. an ooo c 

P s©v'ja->»B1. Og) £i£^Lfr?££. ±1B 

[0055] cttiz^y. 17 (b) iz^-Tctaiz. W 

[0056] immmz) j^to).*? kb=b 

• fit 1^ on A :f h7ih^yy7> (Si (OC 

2H5) 4) o. o s^eyu^s om i cox^ry — ;ufz^ 
*?a$4m i a*nLr*n*»»lfi»*SJB*fTiv -50 



x£»fc D ft*. fr;uMJi^»7> (C2H3 

Si (OC2H5) 3) 0. 0 1 >E/U£ 5 Om I <Dx£ 

✓ — /uu:io*T«t**tf*i*fcfc* 0. i%*MibT> 

»fc 0 zoffiaiSKDi::. n d- f e-B^7ff> KB5JB 
G>t&3fc (General MortorsStD^^lt&^Tp^ KBStt 

30 £29 ■ 31*-tif8L 1 5 o°cict 1 5 

fc. 2fclx-C. "*<D*>KB5»3S£ffll\ x**->»B 
f^cfc y L tztiQl±f£fe%l(D «J >^«7f?> KBS£fta 
Lfc. fit, *<D7p>KB5S±EtH1ta>«ia«© 

rajHewniiaM u *3BBtaa*-&fc«5i*jtifr. 

5 0°Cl:t1 5#&*gL. □-f-fVytRtt 

»a>#>KBC£*fe. 

>viUK'Jx h^P*>V^> ( C 6 H 5 S i (OC 

2 Hs ) 3 ) 1 4 : g3Mi] ■ H»LT, Xfl/>fflBStI 

• KKSC : 0m I \Z"t K^X K^v 

5gt, >f;i/h'JXh*VV7> (C H 3 S i (OC 

2H5) 3) 2. 5gt$stDLtat»a*L, z<om 

ffiZ7\ti) t*— ;u7;ua— ;u (pva) 

7^-7 0. 0 5 6 m I Sfll Ltftft L 

[00 5 7] ±ieC0K^p D B&7K5fe*!Z;lSLr. 2 5°C 

IC tt^ffif- *0IA<** L T L^fc 3b<. RKS A - C Itl^ 
ttt*ftl±St>tt^A^ofce frR6IS£. 8 0°C 

x 9 5%RH(Dll^SStSl^irffiaLfct itSffl 

A-CttL^rtl*. 5 0 0^P B 1*T*SiSLTt,S«tta 

[0 0 5 8] J^Ji % *«W0>jllE«$Nd-Fo-B3R 

t«c4Btttt»l4Cixl3ia6ti* i tO[)T?litt<. WxfS 

Sm-Fe-N3R#>KB5 (WJttf. t#gi¥9-1 9 
O 9 0 9^«*|zBH^$tLfcT h 2 Z n i 7 g}*Sit<7> 

[i i ] tp> KB5a>«a3sraa>-«*«rxBHBB 

■ 



(11) 



$#112001-176711 



[12] Hi lca<xgHfflBXtf#>K«50>Bfffil» 

[13] B2|:itt<XfiBHBia. 

[14] »&*ifc7p> KBeicfflasnsafljf *xss 

[15] a— r-r >^KUKS^«f 4fca6©»£«xaa 



6] **Wa>«3HHe*A«5»»J=a— r--f >y 
[17] T--r>y4feKo»^u/<;ua)«JS*. -5-0 
[ff^a>lftiE] 

1 5 b x-f >#&B 

2 1,25 tP> K«5 
2 5b "*3— T<0? 



(a) 



[11 ] 




[12] 



(a) 
30 



* ■ • * • 

• » • * 



10^ 



10 



« ■ » . « 




WW* 



(b) 




(c) 



1.5b 




15a 




(12) 



[B3] 




[B6] 



lJKNHtCHaq 
or H2O — 



£5 



i m i 



1 



Justus* 
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[15] 



[§7] 



(a) 



(b) 



(c) 



25 





25b 



25a 



(a) 




HO 



M CH° 



r ^ °MCH ?0-M M A ' „ 

; i i » j, eLi «-t i T 

1 O O O O ,LtjwP M 

CnHm « ' t CnHm 



CnHm 



i 



(b) 




M CH° 



HO^ 

O I M 
H O 
O 



i n i /To 



CnJin 
ToCnHnJ Q /OH 



CnHm 

_Q_ 



O 



H O IO 

°— °Q-M ^ * 



MCH 
Cn I 

O "™ 1 CnHm„ 

o o o 



o 



° "nHin? 



M 



CnHm 



& 



37 p> h^-vCD^^ 



> * 



(51) Int. CI. 7 

H O 1 F 41/02 



F I 

HO 1 F 1/06 



(##) 



(72)^B^# 

gam^*MT!TBS?a^itBTl1#15^ 5 



F^— A(##) 



4K018 AA27 BA18 BC29 BD01 FA25 

GA02 KA46 KA58 
5E040 AA04 AA19 BB04 BB05 BB06 

BC05 BC08 CA01 HB11 HB14 
5E062 CC10 CD05 CE02 CE04 CF01 

CG07 



